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REMARKS 

The present response is filed in response to the Office Action of April 25, 2003. 

Claims 1-16 are presently pending in the application and claims 1-16 have been rejected 
under 35 U.S.C. § 102 and under 35 U.S.C. § 103 <bver U.S. Patent No. 6,205,449 to 
Rastogi et al. for a SYSTEM AND METHOD FOR PROVIDING HOT SPARE REDUNCANCE 
AND RECOVERY FOR A VERY LARGE DATABASE l\jlANAGEMENT SYSTEM, hereafter 
referred to as "Rastogi et ai. "449". 

More specifically, claims 1 , 3, 5, 9, 1 1 , 1 3 and 1 5 |are rejected over Rastogi et al. '449 
under 35 U.S.C. § 102(e) while claims 2, 4. 6, 8, 10i 12, 14 and 16 are rejected over 
Rastogi et al. % 449 under 35 U.S.C. § 103(a) The Applicant acknowledges and respectfully 

traverses the raised obviousness rejection in view of the following remarks. 

! 

The Examiner has also objected to the Abstract ok the specification as exceeding the 

i 

allowed word count for an Abstract. 

First, the Applicant has responded to the Examiner's objection to the Abstract by 
providing a new Abstract based on the previous Abstract b|ut within the required word count for 
an Abstract. The Applicant, therefore, respectfully reqpests that the Examiner enter the 
Abstract submitted herein and that the Examiner reconsider and withdraw the objection to the 

^ i 

Abstract. 

Next considering the rejections of the claims und|er 35 U.S.C. § 102 and 35 U.S.C. 
§ 103, the present invention and the claims of the presenjt application are directed to system 
resource for performing system resource operations requested by a client of the system 

i 

resource, such as a file server performing file transactions requested by a client, wherein the 
system resource includes a state logging mechanism fir extracting, storing and restoring 
information representing the state of operation of the sjstem resource and of the system 
resource operations, such as file transactions. The present invention and the claims of the 
present Application are directed to the method of operation of such a system resource, to the 
state logging mechanism and to the method of operation (if the state logging mechanism. 
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In a first aspect of the present invention, the claimsjrecite and define a system resource, 
such as a file server, with a state logging mechanisijn as including a system resource 
sub-system, such as a storage sub-system, and a control/processing sub-system that includes 
a resource control processor performing system resource operations in response to client 
requests and controlling operations of the system resource sub-system, such as a file system 
processor performing file transaction operations in response to client requests and controlling 
file storage operations of the storage sub-system, and a) state machine logging mechanism. 
The state machine logging mechanism, in turn, includes a state machine log generator for 
extracting state machine information defining a state machine representing a current state of 
execution of a system resource operation and a state mabhine log mechanism for storing the 
state machine information. The state machine log generator is responsive to the restoration 
of operation of the system resource after a failure of sysiem resource operations for reading 
the state machine information from the state machine log mechanism and restoring the state 
of execution of a system resource operation. 

As described in the specification and as recited in the claims, the state machine log 
mechanism includes a state machine log mirroring mechanism located separately from the 
control/processing sub-system and communicating with the state machine log generator for 
receiving and storing mirror copies of the state machine information, wherein the state machine 
log mirroring mechanism is responsive to the restoration bf operation of the file server after a 
failure of file server operations for reading the state machinie information from the state machine 
log mirroring mechanism and restoring the state of execution of a file transaction. 

AJso according to the present invention, and [as described and defined in the 
specification, "state machine information" is defined and described as and by the control and 
data values residing in the machine during a given state, br point in time. 

A "state machine", in turn, is described and defined in the specification as a machine 
or system, such as a system resource or a file server, thatjexecutes operations as a sequence 
of discrete operating "states" wherein, as discussed, a "stkte" is defined and described by the 

i 
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control and data values residing in the machine during th4t state, or point in time. The present 
and next operating state of a state machine are describee! and defined by the current state of 
the machine and the state functions of the machine itself, jthat is, the logic and circuit functions 

implemented in the machine that determine the responseb or changes in state of the machine 

i 

as a result of a current operating state. A "state machine", such as a system, sub-system or 
logical or functional element of a system or sub-system [of any form, may therefore may be 
defined and described as a sequence of state machines wherein each state machine in the 
sequence of state machines is defined by the current stjate, that is, control and data values 
residing in the machine, and the state functions of the machine, that is, the functions or 
operations that will be executed by the state machine to result in the next state machine. 
It will be apparent that, for a given system, the state functions of the state machines describing 
and defining the system, are fixed and implicitly known and need not be specified for each state 
machine individually. As such, the current state of operation of a system may be defined by the 
state of the current state machine, that is, the control and data values residing in the state 

i 

machine, and a sequence of operations executed by the given system may be defined and 
described by the corresponding sequence of states of the state machines. 

At this point, it must be noted that the state machine logging mechanism of the present 

invention extracts and stores "state machine information" defining one or more "state machines 11 

j 

during the execution a resource operation or transaction (rather than only at the conclusion of 
the operation or transaction, as is done in transaction logging type systems. 

The state machine logging mechanism of the present invention thereby provides greater 
"granularity" in recording the execution of an operation cjr transaction in allowing the capture 
and storing of a sequence of state machines during the performance or execution of a resource 
operation as transaction, each state machine being composed of the state machine information 
at each of a sequence of points in the performance or exejeution of the operation or transaction 
information. The state machine logging mechanism of \h4 present invention thereby allows the 
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restoration of a resource server or transaction at a point coring the performance or execution 
of the operation or transaction. 

The state machine logging mechanism of the present invention thereby also provides 
greater assurance that a given resource server operajtion or transaction is captured for 
subsequent restoration, tf needed, because the necessar^ information is captured at any of a 
sequence of points in the execution of the operation or transaction, rather than only when the 
operation or transaction Is completed. ; 

Lastly, it must be noted that the invention as described in the specification and as recited 
in certain of the claims is directed to an implementation bf the present invention in a system 
resource having a single control/processing sub-system having an associated state machine 
log generator and a state machine log, such as in claims fl, 3, 5, 7, 9, 11, 13 and 15, and to an 
implementation wherein the state machine logging mechanism further includes a state machine 
log mirroring mechanism that is separate and independent form the control/processing 

sub-system, such as in claims 2, 4, 6, 8, 10, 12 14 arjd 16. That is, in the recitations of 

i 

claims 2 f 4, 6,8, 10, 12, 14 and 16, the state machine logging mechanism has a state machine 
log situated in or in association with the control/processing sub-system and a separate state 
machine log mirroring mechanism that is effectivelyf external and independent of the 
control/processing sub-system. 

In this regard, it must be noted that, as described ih the specification, the state machine 
log mirroring mechanism is not a separate system Analogous to the control/processing 
sub-system, but is a specific purpose mechanism designed and constructed only to perform the 
state machine log mirroring function of capturing and Storing a copy of the state machine 
information and state machines that are stored in the state machine log associate with the state 
machine log generator that is associated directly witfp the control/processor sub-system. 
As described, the state machine tog mirroring mechanistai is separate and independent from 
the corresponding control/processing with respect to Such matters as power supplies and 
similar elements and functions that perform support functions rather than being directly involved 

tt23ftt)*&»PM 
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in the execution of resource server operations or transactions and the logging of operation and 

i 

transactions so that a failure of the corresponding controljrprocessing sub-system itself will not 

cause a failure in the state machine log mirroring mechanism. 

I 

It must also be noted that the claims are directeid to implementations of the present 
invention having a single control/processing sub-syster^i with an associated state machine 

logging mechanism and possibly having an associated state machine log mirroring mechanism, 

I 

depending on the specific implementation and claim, 4nd to implementations having dual 

i 

control/processing sub-systems with associated state machine Fogging mechanisms and state 
machine log mirroring mechanisms. In these implementations, each control/processor 
sub-system has an associated state machine logging mechanism for its own transactions or 
operations and a state machine log mirroring mechanism associated with the other 
control/processing sub-system. As such, each control/propessing sub-system maintains its own 
state machine logging mechanism and maintains a state machine log mirroring mechanism for 


t 

rt 

i 

the other control/processing sub-system. 


It must also be noted that in the system resources or fiie servers having dual 
control/processing sub-systems, the two control/processinjg sub-systems operate concurrently, 
independently and in parallel with each other and with 0ach control/processing sub-system 
performing its own system resource operations or transactions, and with each 
control/processing sub-system providing only a residence and support for the state machine 
log mirroring mechanism of the other controi/processing sub-system, 

i 

As such, and as described in the specification [and recited in the claims, neither 
control/processing sub-system provides "back-up" for the! other control/processing system in 

the sense of performing or executing transactions or operations for requests directed to the 

i 

other control/processing sub-system. It must also be noted that because of the concurrent, 
independent and parallel operation of each control/pjrocessing sub-system, with each 
control/processing sub-system executing only the requests for transactions or operations that 
are directed to it, the full processing power of the two (control/processing sub-systems is 


roses -ftMru 
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typically available at all times to process requests fronrji clients. If one control/processing 
sub-system fails, the other control/processing sub-system remains operative to perform the 
request directed to it, and to maintain the state machine information necessary to subsequently 
restore the failed control-processing sub-system, in jaddition, the operative one of the 
control/processing sub-systems may perform requests that would be directed to the other 
control/processing sub-system if those requests ^ re re-directed to the operative 
control/processing sub-system. j 

In this regard, it must be noted that in conventional jback-up" systems there typically two 
identical systems arranged in parallel but, because onfe unit is a 'back-up" for the other, 

j 

the "back-up" unit is typically idle until it is required to replace the other unit in performing the 
operations, so that only one half of the total power and resources of the system are available 
at any time. The system of the present invention, however, makes significantly more of the 
potential control/processing sub-system available to clients of the system. 

Next considering the teachings of Rastogi et al. ^449, Rastogi et al. '449 describes a 
system having "hot spare" support wherein the system includes two identical computer systems 
communicating through a network and wherein, at any given time, one of the computer systems 
is designated as the "primary" computer system and the other is designated as the "secondary" 
computer system. I 

! 

At any given time, the computer system that is designated as the primary computer 

i 

system performs all operations, that is, ail transactions, of the system and generates a log of 
all such transactions. The computer system that is designated as the secondary computer 
system does not perform any operations while the primary system is in operation, but stores a 
copy of the transaction log of the primary system. 

If there is a failure in the current primary computer system, the secondary computer 

system becomes the primary computer system and asjsumes execution of all transactions 

i 

directed to the system, starting with the copy of the transaction log stored in the secondary 

i 

computer system, which then becomes the primary computer system. The object of storing a 

i 
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copy of the current primary system transaction log in the (secondary system is to maintain the 
primary and secondary systems in "synchronization" so that the secondary computer system 
can assume execution of the transactions directed to thfe system with minimum loss of the 
preceding transactions that have been executed by the computer system that was previously 
the primary computer system. 

For this purpose, the primary and secondary computer systems each stores a record 

of the "state" of the computer systems wherein the state! of each computer system indicates 

! 

whether the computer system is the current primary Computer system or is the current 
secondary computer system. A third bit of "state" information is whether or not the two 
computer systems are in "synchronization", that is, haive matching copies of the primary 
computer system transaction log. At any given time only one computer system can be the 
current primary computer system and can execute the Isystem transactions, and the other 
computer system will always be the current secondary corhputer system and will be idle except 
for storing a copy of the primary computer system transaction log while waiting to assume 
execution of the transactions upon failure of the current primary computer system. 

Lastly, the primary system transmits a copy of the[ primary system transaction records 
to the secondary system each time the transaction log in trie primary system is "flushed" to disk, 
that is, is moved from the primary system memory space (to the primary system mass storage 
device for long term storage. The primary system will flus'h its local copy of the transaction log 
to its own disk either when it transmits the copy of the transaction log to the secondary system 
or when it has transmitted the copy of the transaction loig to the secondary system and has 
received an acknowledgment of the transmission from thje secondary system. 

It is, therefore, apparent that the present invention is distinguished over and from the 

! 

Rastogi et al. '449 system for a number of fundamental reasons, which are recited in the claims 
as amended herein. 

For example, the primary and secondary computer systems of the Rastogi et at, '449 
system do not correspond either structurally or functionally with the dual control/processing 
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sub-systems of the present invention. That is, the two computer systems of the 
Rastogi et al. '449 system are not parallel, cooperating siib-systems within a system, but are 
completely and separate computer systems. j 

In still further fundamental distinction from |the present invention, the dual 
control/processing sub-systems of the present invention opkrate independently but concurrently 
with each control/processing sub-system executing oniy the requests for transactions or 
operations that are directed to it, so that the full processing power of the two control/processing 
sub-systems is typically available at all times to process requests from clients. In basic contrast 
from the present invention, the two computer systems of the Rastogi et al. *449 system do not 


processor operates at all times to 
processor is always idle with respect 


operate concurrently at any time. Instead, the primary 
execute all transactions of the system while the secondary 
to the execution of transactions, so that only one half the potential processing power of the 
Rastogi et al, '449 system is available at any time. \ 

In addition, the primary and secondary computer! systems of the Rastogi et al. "449 
system do not correspond either structurally or functionally with the state machine logging 
mechanism and state machine log mirroring mechanism of the present invention as each of the 
primary and secondary computer systems of the Rastogi et al. M49 system are a full function, 
general purpose computer capable of performing both transaction operations and transaction 
logging. In contrast, the state machine logging mechanism and state machine log mirroring 
mechanism of the present invention are both dedicated purpose, specialized function 
mechanisms that are structurally and functionally different from one another and are directed 
to separate and distinctly different functions. In a like manner, the control/processing 
sub-system and a corresponding state machine log mirroring mechanism are structurally and 
functionally distinguished from the primary and secondary computer systems of the 
Rastogi et al. M49 system for the same reasons. 

It must also be noted that a control/processing ^ub-system and its associated state 
machine logging mechanism with the associated state 


machine log mirroring mechanism 
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cannot be compared, structurally or functionally, with trie primary and secondary computer 
systems of the Rastogi et al. *449 system because the primary and secondary computer 
systems of the Rastogi et al. M49 system are in fact identical but completely separate and 
independent systems from one another In contrast!, the state machine log mirroring 
mechanism is functionally an integral element of the corresponding state machine logging 
mechanism, even through the state machine log mirroring system resides separately from the 
state machine logging mechanism so as not be involved in a failure of the corresponding 

i 

control/processing sub-system with which the state macHine log generator and log reside. 

In further fundamental distinction between the present invention as recited in the claims 

i 

and the Rastogi et al. '449 system, it must be noted that trie state machine logging system and 
state machine log mirroring mechanism of the present indention generate or capture log state 

i 

machine information, that is, state machines, and may jdo so at several points during any 
transaction or operation. The state machine logging system and state machine log mirroring 
mechanism of the present invention thereby generate for capture several state machine 
information records during the execution of a transaction ojr operation, and generate or capture 

each state machine concurrently with and during the execution of the transaction of operation. 

i 

rn fundamental contrast from the present invention, the Rastogi et al. '449 system 
captures or generates only transaction records, that is, a ijecord of a completed transaction at 
the conclusion of the transaction, and actually records, <br stores, a transaction record only 
when the record is transferred into mass storage. In a like manner, the copy of a transaction 
record is transmitted to and stored in the secondary compjuter system only when the record is 
transferred to the primary system mass storage. j 

In still further fundamental distinction betweeiji the present invention and the 

i 
i 

Rastogi et al. "449 system, it must be noted that the systehi of the present invention captures 
and stores state information and the state machines represented by state information. 
As described herein above, and according to the present indention, a "state machine" is defined 
and is comprised of "machine state information", which is the control and data values residing 
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i 

in a machine, mechanism or system at a given point in time and which represent the current 
operating state of the system and the operations then being performed by the system. 

In fundamental contrast from the present invention, the Rastogi et al. '449 system 

i 

captures or generates only transaction records, that isj the data comprising a record of a 
completed transaction, which has no relationship to contfal and data values representing the 
operating state of a system of operation at a given timej The difference is analogous to the 
difference between an entry in a checkbook and an operation by operation record of the control 
and data values in an accounting computer system. j 

In this regard, it must be noted that while the Rastogi et al. '449 system refers to 
computer system "state", this refers only to the operational status of the two systems and, more 
specifically, as to which system is the primary computer system and which system is the 
secondary computer system. The term "state" as used in fthe Rastogi et al. '449 system refers 
to system status, rather than to the operating states within the systems during the execution of 
operations by the systems. 

it is the belief and position of the Applicant that fbr the reasons discussed above the 
teachings of Rastogi et al. *449 do not and cannot describe or suggest the present invention 
as recited in the claims under either or both of 35 U.S.C j§ 1 02 or 35 U.S.C. § 1 03. 

In this regard, ft will be noted that the Applicant has amended the claims herein above 
to more explicitly and clearly recited these fundamental distinctions between the present 
invention and the prior art cited by the Examiner. These amendments, however, do not add any 

i 

new matter to the present application or to the claims, a^id do not alter the subject matter or 
scope of the claims. j 

The Applicant, therefore, respectfully requests [that the Examiner reconsider and 
withdraw all rejections of the claims as amended herein urjder either or both of 35 U.S.C. § 102 

i 

or 35 U.S.C. § 103 over Rastogi et al. '449, and the allowance of the claims as amended 

i 

herein. 
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If any further amendment to this application is believed necessary to advance 
prosecution and place this case in allowable form, the Examiner is courteously solicited to 
contact the undersigned representative of the Applicant t<|> discuss the same. 

In view of the foregoing, it is respectfully submittejd that the raised rejection(s) should 

be withdrawn and this application is now placed in a condition for allowance. Action to that end, 

i 

in the form of an early Notice of Allowance, is courteously solicited by the Applicant at this time. 

The Applicant respectfully requests that any outstanding objection(s) or requirement(s), 
as to the form of this application, be held in abeyance untiljallowable subject matter is indicated 

for this case. j 

i 

In the event that there are any fee deficiencies o| additional fees are payable, please 
charge the same or credit any overpayment to our Deport Account (Account No. 04-0213). 

Respectful!^ 
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